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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable photographing at the 
timing intended by a photographer. 

SOLUTION: An image pickup device comprises a pickup element 
5. a first memory means for storing the noise component 
obtained from the pickup element, a second memory means 12 
f r storing the image signal obtained from the pickup element, 
and a means 1 3 for subtracting the noise component read from 
th first means from the pixel signal read from the second 
means. The first memory means has an area for storing the 
noise component read plural times from the same pixel of the 
pickup element. 
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(2) 

1 

^ 5) 5 iii^T^-^ ^£ i3«-r s ^-cDS3ii:^iS! 

^:^ 

Bul3^-CDf31lt*S! J; ») l^»?i^tb*nfcmitBiii«fe7^-i' 

e. Buf3^-®S3«^IS: J: !3 Sg*^m$tv^imis3Bt®«£>' 20 

ht) 2iii®^g31t-r5«^S*-ri>c:i:^i|tSKi:^i.« 
^B. 

[i»:*JS3] HulB?g-«Di3!S*@©Bu83««Jc, h5I3 

®t3tiS^IS!lcttf3BffSjKy' 'f Xj5X:9-*i31S • Sfrf-S c: 
i:^&!RfSS[fct-5it*«2XH:ffif^«3tc|3«!iCD«^ 30 

So 

^(c J; t) v- H5t3JilfelS?5b>e>^ii*Ltii$n-5iit®iSS^ X 

H583^-©831ia*^iat!r31St|'K:x mFSBS^-vviJ' 

bTS^$nfclij^{t-^^mIf3^-®f3tt^®!ic 

ffilt-r S 2 ~ 4 cD^,^■r^^iP 1 « 

l^f34li<Z)^1!Sl^S. 

[IfsR^SS] mif3->-\"V^S:MfflbTfft)tLSJi^$: 

fl^WSSi.'r-'& SfliFlB^-CDfBIS^^StCfBiJSI-a C i:^ 40 
l^fc-r SH^IR 2 ~ 5 CD^,^■r^^*» 1 StCfBfJODa^^^ 

So 

7 ] BufBi' f sra D fc^^ifls-e^f fcn Sis 

js^-r s d i: Sit*« 2 ~ 6 CDV^■rnA» 1 IH 

(ciBmcDiia^go 50 
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CitjRJSS] f«iBS/-v5/^'Srabfctt®-efftons« 

fttciSs Buf3^S^^^®BgS^S^^«B$H©TPS*s^ bu 
iBi'-\'«J'^4lliaUTfTt)nS«^fetJ:S^ bSIB^I&IR 

[0 0 0 1] 
[0 0 0 2] 

^^^S'— >i5&>)> BiasK>'■1'X55;^^^t:qi(^^^Tv^s. at 
ssK>'rx^i^i^fflii^v^lg-&ai^sa;■fe^ 

■?i:b'r3SH£-«SK:«SbTV>scCDlc:it'«i^ 

«Ey xi»** sfitji: b&^^e3l£®»^fe^s^c-^v^•r laa 

[0 0 0 3] HSttiJe^tECDT^-f i^iS^il/S^^C^;!/*/^ 
£D:ffifii6^5^1-^^l21^ El 9 ^ U 5 2 (3DSlJEiic&5^t-« 

!^b>X, 4 2{iife?t)^ 4 3{ii'+<y^. 4 4{±><p!jm 
^gBClESmil^. 4 5ti&^tii;®^#^&«^{i^tl^ 
jft-r5«lfife38^-efe5CCD, 4 6H;CCD4 5&|gif; 

^m^^^m'&s (WTs TGfcV^d. ) X 4 7 H:TG 4 

1--5«^|g^|g|&IllE&. 4 SfiCCD 4 5®a:^jy>f X 
I^SCDfeiiCDCDS (fflgl— a+)->XU >i^) 4 
QttCD S(1ES4 80ai:t;«^5fetifi-rSfc«>OAGC 
>n>bD-;i/) HIES. SOtitfili^nfe 

/D5gg|§|. 5 2{ifmi^^<Sfrtt-Sf3tt^ieT-feS 
^ ^ U , 5 3 tt^ ^ U 5 2 e>ggo!*itH b&iii^{i^4» 
BtaSiE^' >f X*J«I¥1- S Si^^^ST- S j^^Sx 5 4 (± 

Bt®^*Sft4 bfc^cDiii^{f ^tci!Q^SrJEbTt3®j®i*; 

5 5 H:!3®j«<*:tN U H-^n- Kr^-f 

;^^ASfflV^^,^^-5o 5 6(±l3^it<*5 5^c^l^^I3^^■r 
SifctocD'^ V^J'-^x— ;^lelK, 5 7 {iit^iD!aialIi& 5 
4®ffiiJ290fc«)0{i^50fS[ftiJffllfflCPU, 5 8ttplA*J 
J; Vm^^gPOMeBIOfetoO CPU. 5 9 [t.UWm(Otz 



3 

C C D 4 5 K:®IEJfe8ife*fT-5 fc»®i!i55 ?)fiti; 5^-\"j' ^ 

[0 0 0 4] ^e*fiaJoi(;f^cov^Tl^ilfi-rs. « 

R^A^^f^as 6 0 -^mmmt>&^^^i-?> i: * x ^ ati^ 

OlSJK^SiJ^U ■€©ill^fiSfet.i:CjSiE&«t)fiti:S^ 

tt, CD S[5IS&4 8lCj;oTy'f X^*$^^^ AGC4 
9K:ioT<fi5®fc:/iSbTii*i$n5. i'^ >7'II1E&5 0 

*tS. ^'■\'^/^'4 3Sffll>-CV'*SO-e^ ?tKj*Ea:CCD4 

IKi6lPl^4 4^$lJfflILTlKt) 4 2S;3ljS1-Siftfix 43 J; 

»^¥t*;®5fc*lfeB:«IE^)fcaT? CCD45®'f^- 
5?^UT±K:iSKnS. CCD4 5(±, TG4 6®tB:t7 

^m^mj'mwjmm 4 7 -r-tifi bfeiEi&M^ t i »3 mai 

■^bTK35)tai$tl.feBilfee^B:CDSllE&4 8 
•^>''f XK**$tlx AGCIlIfS4 ST-ieJ'St^fSlr-TWi 

«$ixfe^A/D^JfeS5 I-Ct' -fiats' ;Wb^fir. 

[0005] ^^'j5 2\zmti^titcm^m^i:.mmm 
^•i^mnm 5 3 -^mf-^n. nt sss^ 'f xfig^<)S:^r^ > 

fx., 'f >i^-7i-XiIiiS5 6^igSLTfaiiy««;5 5 
[0 0 0 6] — iSaiC C C D ifCDHfia^^^CBta^y 

X^^tiMJSK'Bc^? bx ^?^e<**iJ;tJt-ecD#ffl^®S 

fjO^MfcioT^ttt-So bfeiSoTx ^^';5 2C 
<&Wf5x 5/^5'^'4 3SSbfc**CCD4 5SlfBIfr 
•^«^*^dl?*xfeHgm«K>'^XfiK:a-i:v J'-v>v^4 3^H 

>i7-M;u-?f^6,tifc<i^f*SCli:*s|g*bV>, 

■e> i'-VftJ' 4 3:&abfe*SRff^®J^SBT-CCD 4 5 

*»?)BiSifit>''f XfiK^^Mi^i^aiU ^ ^ U 5 2 ^CD 

^^tMff bJ5:*J e.*&»if S i: v^ a d i: ASfTfcnt V^ 

S o 

[0 0 0 7] 
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[%B^*ss?«^biofrsiss] ±5fibfc$ieitE©fi^^ 
gT-{±s m^©Jiwr* c c D 4 5 i D Bf ajSEy xfig^5- 

*^»lBbTpt^>; 5 2{::Mllr-*&*ftbT*<4ei.S*sfe 

5o tC:5AS, a^#*siSi'^a5 6 0?£ti<^ bT 2^ -\' 

4 3 ^glS-r S i: tc J; o T C C D 4 5 SS^fe biaifeM 
■^*M*tB-e5i:bfe**fc-eoi»Hx ftllJBbfeia 

CCD45 J;!3flt«SSty'fXfiK^^^c^*imbT;<^ 
y 5 2'N^&^ftb■rv^S«*T•a&o.fc:©■&, Cl©BgmM^ 
-fX^^&^^U 5 2'>ot&«iJb8lto5*-e$<'-v^»^'4 3 
10 SMfflbfcm^ •fSJ«(itBb#T-#55;v>fcfe. 

[0 0 0 8] *^fla©sa<jH:, ii«;j"f ^ v^^as^r 

[0 0 0 9] 

[«M^s??*-rsfc»©*®] *#6B^©s^^e{±, « 

20 t3^*Hi^ixfcB(iiaiiii^{t^i>6>Hui3^-©t31t*®C 
<k»)Sg««)^da$*i&H!if3>'-YXJ5K43-*W»t-5*®i:, 

[0 0 10] 3^^B^©fm^at*x 

^i®bTti^b®^7=-^?£f#-2.«^^?i:^ mifBi'i' 
y 4^ &a bfettUgt-ff totvSJiifefc J: D miiaSlfeSS^ 

ff t> n 5 BgS^>' ^ XfiK^&SiBmi- 5 ^-©i311#^IS 

fcs Bugai>^y^^'*lalBbT^Tt)^^5^i0^cit)Htf3^l 
30 ^fesR^A»e,^&e.^^sH^fe5=-1^';fef3^s■rslg-©f3^^ 

WLh. Hul3^-©t31t#IS!J:»)^i«AtB$nfcmri3ililfe7= 
■ -cJ'4^e>mjI3^-®f31t^®!<fct3%«^ttS^tifemj|BBt« 
8S>'-fXfia^<fe^^t- 5^lfi!i:*«S^> BiilB^-Oiatt 

¥15*5^ BuiaBtmsgy XfiK^*'>^ < i: *. 2 mm^tz 

[0 0 11] c®m-©Ba«*®cs!»te)ti&« 

»®BtMSit^ ^ xfflMJijc, ^mm.j ^ Xfig^sjHiJiia 

[0 0 12] ^bTs Jil&mSttSi-ettx m^CWSBT- 
40 Cl®^-®fBl5l:#e{ciliS«Ey -f XBg^&iam • SSrf 

5 o 

[0 0 13] $e>c> s^-w^'Sfflbfett)i'tfTt)n5 

^$:®-©fai^^lStB3ii;fft. i^-^<y:5't:gaBb-C}i 

nfciaife(i^&^-®iait*ia!tfB«T- ^ 5 <t d {3 

[0 0 14] *fc, i/-V>;/^4lirabTfffc^x2>«^i& 

^ <£^-® BBtt^® ic t. aafii-e § S <t ^ Jc ^ 

50 TV^5, 
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[0 0 15] ^bTS^^^v^S'Srrabfctt^T-frfctlSJi 
[0 0 16] ^U-O-l' v^'&fflbfctt^T-fffcnSffi 

i t) ^i^*^ dd ^ n ffl^T^- 6 s^^-r s J; ^ fc -3 T 

[0 0 17] 

■^>-^r;^bT^ tS^^^SS^te • SS^i^^ttlbSff ^c: tA^ 

•e§5J:-5C-r5. 20 

[0 0 18] *isw{±s ^-oga*s#S!iri«a«t>' >f X 

[0 0 19] :i©ii-©fa*s*S'^©Btam>'-rxfiE^ 

©*&«ftttx Fif^©ffiiK9T-iiit)iigbiim$ti5, mmmyf 

ai^#*^uy-XS«&tHb-Ci>-\"j'^J'SI8raU fS1^ 30 
^^^S^ •^5^fctibbJ;oi:bfc:®-&(i. ^ffi|g^f1' 

-^^^^HibTiii^M^^^-CfBfft^^lc^&ipj^ • 

Xfig^ttfflE* bs SlJ©«^{::^&iN^$^^TV^SBf««E 

©J:dt»i#$-yrS^:i;tJ:t)s I' U-X^J'-f ^ 

as ^ 5fe V > J: o b AS e> if S© lis V > BtmiiK y -f XfiR^ * 

iii^M^A^ ii^»:-r S c ii As-c ^ s o 

[0 0 2 0] a¥'^'tc^±^ m-(D^\M,^m^m^ 
^^5!i5^e«]tffioc:i:As-r-§«. ■ 

[0 0 2 1] 

im^mi ;*:^B^©||^S^Jto^,^TIll®<£fflv^■r 
iHm-t^o 50 
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[0 0 2 2] mi it:^mmmm.mm.<Dm—^mi^^ 
f^ET-ifes. itti&¥«i©3te¥a&iig»-r.sfe«)© 

Jt^^^-C-ifeaCCD. 6ttCCD5^|gi(j$-yr;5&» 
ESS (WT^ TGi:V^^. ) x 7 ttT G 6 A^?)©fg^4 

CCDS (Dmmv^'j&WA \y^Mz.i^^-t^m^M=f-mm 

8H:CCD 5©ffl:tr>'-< XI^*©fc«)©CDS15] 

E&. 9(±CDS|lE&8©aj*;«-9^titi-rSfe«)©AG 

CHfiS, 1 0{iti«$ti,fcM^©-tfn v^;i/;fea^f S 
fe»©^^>XilBI. 1 l(±T:hn^0^47*^i?^;i/ 

m^vimkir^A/-D^m^. 1 2{i^^'jT-^5, 

[OO23]02 12 ©«ffi£*^5-r:^3CElT"fe 

®T-fe s^-^ffl^ ^ u ^ 12b mmfg-^^i&iiifl-r S 
^-©iBit^ift-cfes^-^ffly^rUffeSo y-^m:^ 

•tU 1 2ai:M-^ffl->«^^U 1 2 b tt^it-fixlttljir 05*— 
3{i4^-i7ffl^t>J 1 2 :feJ;U!«-^ffl^-tU 1 2 b 

A»e>9g55^mbfciii»«-^A»?>lt««St>' x*M»-rsis 

m^ic!im^m\^x$mmi^^<Dmmizm\^tzm^ii^^ 

it, K-^A— b'7=^Xi^ASfflV^f)tT,S. 16 

{iffiitit**il 5{C®-^^IBtif Sfc«)©-f V^'-^oi- 

X BBSs 1 7 fim^mmmm 1 4 ©^jp© & «>©e-^«t 

mmmm c p u. is tixju^s j; wt'f'^a3©®jffii©fcs!> 

©CPU, 1 9{±»#MI&©/fefe©a5^-^A^^©ttSI 
Smt>-rtg#^5^gP> 2 0 ^ 7 Si^SPA^ t> 3 > h D 

— ;i/-rsfc»o»f^geTN ^Ei^©;^'f >:'^swi (2 

Oa) i:;^'f >;'f^SW2 (2 0 b) ^:&^^T•V^5. >^ 
-f s;^ S W 1 ttaSr t' U --=X;1^^J' > ki^ffl Csfc o T*' 
wmnj— X:1t<$^>$:i|£jfbbfe>K^&X-f S 
WlAS3j->T-fe2), V'';-X#*'>?£^<flbii 
^eJK^SX-f >y^SW2AS3i->T-feSi:*31t- 5o 2 

1 C C D 5 (cJglE^iS^feSff -5 fc«)©«8^ t) fiti: i'^ 'V 

lc:^;^{*:©jW;e ^ SU^-T S A E ffl 

ii at assy ^ Xfig^^ 2 iiiB;9-W±l&«fl-e § 5 J: ^ jS: 
[0 0 2 4] JfeC, |2IlSVI2l2 5fefflV^Tii?ibfe±f3 

immm<Dm-(Dmwmiz-^^^xmM-t o ti«#A5a 

2 1 tioT*S^#:®i»S^?aiMb, ^OilJ^1itS:*;i: 
fflCPUl 8lc:j;t)3iR«)S. i'^y^'S^^bfe 

S*TCCD SSrIittU iH^{§^$:Sg5^*-tH-ro »Sa«iitiJ 

CDSiai^8{c:j;o-c>'-fX^3c^ 
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AGO 9{c:J;oT'iJS{CjSSbTti»S^n5. -5'-7> 

c:oi:§y— ^^ffl^^U 1 2 at1&i!ifl^fttfe©{iB§a«(S 
Oi^® t J: S y -f X^* ^ iJ' — > -r 36; t) *. BgSsK^' -r Xfig^ 

*s;i->-r?)i:s ftf-^TOJP^ C P U 1 8 tt. 

^^^ {g^fll^^U 1 2bKH&(ifi$ns. 
[0 0 2 51 m^m^ e U 1 2 b 

tlx iBfi^fi-^i* e> Btmasy ^ xbKiS- 

-f >^J'— 7 i-r-::^lel8& 1 6 X^xmUmf- 1 5 fcf3 

K:y-iJ^ffl^^U 1 2 atCBtmSS^'f Xm^^t&iSflt-S 
<t -5 1: LT IHfiloa&Stf li n S c ttfe $ e, i> f 

S o 

[0 0 2 6]ifetC. l211St>-a2*fflV^TlJiWbfefi^^ 

ffl B - CD ibf^^j £D «>f^ t o T iJi w -r s . 

[0 0 2 7] WI&m-ifimFU 2 0 OX'f -yf^ S W 1 

^f^aSMffllffl C P U 1 8 1 J; t) Afcfe S o ?fc 
fc. 3?trai:>fc**-CCCD5$:|gl6U. 

StioTy-fXIS^^^fLx AGC9tioT'i:>®lC|Mi; 

i^Ttii|i$tis. ^7>xiiiB&i Of{t^o-ifDU"<;i/ 
t^t^i^n*:^^— i'ffl^^ 'J 1 2 a'v.^&ififl^nao 
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«y5=-SWl ^sf-VdLTV^Shx $)*^e> b«)CPU 1 8 

XU^-^fl. AGC9K:J:^•r^6^^lc:jSSbT^i♦i3^tl 
So ^^>X[ilSSl 0T*<l■^O^?^^'<;l/*sa^$^^^ 
10 $e.fcA/DgEgi§gl iT-T^-f 

l&i(lft$tlSo CClT-^f ^tcaK^iSMi^bTX'f >y^S 
Wl S:t>t:bTV>St> iBjIS^CbTi^— ^ffi;^^ y 1 
2 a±CDlS@t1&|ift$nfeBtSSiE>'-f Xfig^eofRJ^t: 

iffLv^Hfm^iiE>'f X]5E^4s±«§$ns. *{ciSJK«i^ 

J:o•rx-1''y^SW2AS3^>$^^Si:, tif^g|5$ij 

»iaS&4§$lJfflIbTii8!5»3 2*3ija-rS^S. i3J:Ufi^^ 

20 ©3fc^lfeH:MiE3S:3tefit- C C D 5 £D -f — S^oi U 7'±K 
i^«tiSo CCD5H:, TG6®Ul*^Jg|fe?g^-ffiK(lHl 
ES7T-titiL*:|gi&ll^t:J:!3fBt!l$tlS. ^LT^*!*^ 
tB $ tLfelilfeM-^tt C D S 8 1- XB§5*$ n> A 

GciaK9T'i>sK:iiSbTJiti*ix^ 

OT-{s^®-fe*P^'<;i/*sH^^tife^A/D^g|§g 

[0 0 2 81 M^ffl^ ^ U 1 2 b (cl&iiifi^nfcliltM^ 
k^ir—^m^'^*) 1 2aK:g^fc:*&i!ifl$ixfcat«8K>''f 

viJ'-^ai-xiiKi 6*)Sfflbtiafiyi**:"i 

5 tlBS^^tlSo 

[0 0 2 9li»:fc:^ H^&UfE2&fflv^-CI5iraufeS^ 

[0 0 3 01 E13fi*iij#{?!l£D^HJSia&7jn-r^^^' ^ > 

Ji^#tfi^^jt 0 -r-sf^ge 2 0 cDx 

40 mi^ttf^ So Sfs AEffi§)tS2 ICi-aT 

fili:'>-\";'^5'Xt:-KS;^*x tflfPSP^OTffl C P U 1 8 

"H" ©Mi^^s/i' 3%Hbfe**T-CCD 5Sigl6 
b> ^«?(^tii3ftifcBlfefi-^H:, C 

DSm^iVm-oXJ Xm^-^tl. AGC9fci^T 
50 2 a^®-t&«fl*«lT1-S. ai^^iSilSi^bTX'f ^y5^S 
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Wl $:t>fCLTVNi>fc, $)^A>l:.«)CPU 1 8lcj;o 
T- C C D 5 iH^fl-^S^o^^tH-r. m.^lii^tl 

j^l^ 1 1 -C-T^-f 5^tJ';i'M-^K:^|fe^ jxfc^l^^J t 4T-^ 

tz.^. ^sijt 5-r-ccDS3t'''«;i'>^# "h" ©ms'-vv 

[0 0 3 1] i>JlcJl»#K:J:oTB?fMt 6T-X'f >y^S 
V^2ifi:t>^ti^t. 1 2 a'N^gjiff^ 

ttiCD3Si®^SgfE>''f XfiK^tfCPU 1 TC-t-oT* 

^^-i'ffl^^'J 1 2affl7'K^X!||-^=i-7>K!fa*SiJ 

T•p«*^ ^{^gPStWffl C P U 1 8 {4^ «»?)nfc$Wfit 
& t» ttpt AilSIK»;(ilE&4 &$iJfP UTiK ») 2 SSii-r S 
^fcS^ *J:tr2/-vs/^J'3<Z)^BHi^&S<i»t-a- ci©J; 

AS «H" ©M^fe:i:<*CDife^|fe{4jaiE«t^ST^ C C D 5 O 

1" Xfili:^® C C D 5 A> & ©^5!*itii bi^iit^'T- =^ ^ > -fe 
CCDSH:^ TG6©ai:*jSjS^SR?lgi&lsl 
B&7T?Ji*ibfeigIi6«^K:J;»5|gt!j^fns. ■ebT^i**^ 

8S1 OtM-^®-lfDl/'<;i/A*HS$ixfc^A/D|g«ISg 

1 1 T-v^-f i'iJ'Mb^n-rM-^ffl^^'; i 2 bic^&ifj^s 

tl?>o 

(0 032] m^ffl^ t U 1 2 b fc:*&i(lfl$nfeiBlfe{g-^ 

hy— ^i^ffl^^U 1 2a{;:2Sg{c:^&ip4S^ixfeBifmS!t>' 

xfig^As^iiLgg 1 3 xmm-^n. vsmm^ y x^^*s 

Sg©lifffiiSy-1'XJ5g;9-Asi^— i^ffi^^rU 1 2 atc^&jifi 
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^-:3i£JSAS)5tV>. ■T'fctJ-feU'J— X^-i" A5i^©BgM& 
[0 0 3 3] EI 5 (4. 3|s:^B^©Jf ^^e©^-®||Sfi^J 

zom^^m'tm^mx-^^o :^mMmx'it. ^-©ta 
it^g!'r-j&ay-^ffli3{iMJ®2 2 oils mr.<Dmm.^ 
mx't!>^m^mfBiis.mm2 2difi^ nv^n, tki^x 

10 15]— ©^J|5{g-^lcj;^-rftij»^ti5 lo©^^'; 

2 2±tCfit«$nT*J*)> J'ffl8B1i:«:^2 2 c. 11 

fcHgrn^-/ XfiK^fciiilfeW-^i^si^^^b-r Sfcto©^^ 

f 7 TP^* 'J 2 2 e ^£*f SJ!Jl^1.tt, EI 1 i;I^«>5:© 

©EI3 iilil^t:. «»^*WJt GT-^#Si5 2 0©X>r 
>y^S\^l^:t>iZ LXm^mt^^^^-t S i: A p« ^ «i 
Jii^KK^SJSi&S. AEfflS3fcSg2 lK:j;oT^a[ 

20 ti^-v^y^S'Xtr-H^^*. tif^gp^ffllffl C P U 1 8 C 

"H" ©^i'-\'«:/<J' 3SrabfcSST-CCD 5^£IB» 

b, Hi^{s-^*^55*^m-i-. m?i-iii^titcmmmmt. c 

D S[5ii»8CJ;oT>'-f XS^A^rn^ AGC9t:j;oT 
ie:>5f::j5bTiii|S^ti5, -i^^VXIim 1 OT-m-^®-lf 

P ^e){CA/D^i^^l IT-T^-fi^ 

^';i'(i-f-taEife$nfemx nmt 2xir—!/mmmMm 

2 2 c^<Dmfi^1li^T-t^« Si^#*sai^b-CX-f 
SWl^:^>{^bT^<^;5i:. ?>*>b4i>C P U 1 8 {d J; 
30 -^•r^S^«^tl■rv^7&:^MT#^3ab&^^ ^SlJt 3T-S 
VCCDmt/t^VVy^lfi "H" ©rasz-v^'^' 3*rabfc* 

tltzM^m^it^ C D S EES 8 tc J; oT6StS$tl^ A G 

c 9fcj:oT'i5'S{^jiBbTtiiii$tis. 
oxm^(D-^uu^)vifim^-^ti. ^^icA/D^m^ 
1 1 T-T^-f 2^^';wi^t^^$nfc«B#sij 1 4f^— J' 

«f3»^:^2 2 c®giJ®BtSiS>'rX<&l!i|fifS^'s©^&«rt 

*sg|T-r5o irc:-r^e>t}i^##i^^bTx-^ ^:;^s 
40 ^Silt 5"eccDS3te>'^;i/xAs "h" ®M«>i'v^' 

•r, ^^!^^ai$^^feiii^fe^l•^{±^ CD Si5]ES8 fc: J;oT> 
'TXBJj^^tls AGO GCJloTifiS'SfclSSb'rJiti^n 

•5. ^ yyrm^i oxm^(D-\iu]y^)]yt^m^-^fi^ 

4^-iJ'ffll3tSm2 2 c'N®*&«fl^|giig-r5o V- 

^ffli3li:^^2 2 c-v®t&ifii^®^. isitci&jfifi^nfc 

50 [0 0 3 4] i*:ttSi^%t:j;oT8#^Jt ST-X'f '^^^S 



(7) 

11 

-^^ffltBiiM^2 2 c^»$ii5i(^i»sCPU 1 7 t J;o-r 

CPU 1 74SjSg54^-^fflf3 

1SM^2 2 c^$iJjBI1-5J:a*1tfiKT*)J:V^L, fct^ ' 

*»fiV>. «5V^T. i^Sflt 7T->«*x ^^SSftijeilffl C P U 

j3<tIFCCDS^y^;b;^*s "H" ©Hfe^^OD^t^ 10 
IfettiSiE^l^fefiT? C C D 5 CD-f ;»{ -i^o:: U 7±tiig«n 

3#B(!DBtagS>'-f Xfig^©C CD 5*e> 

G 6 CDt±l;t> 4a^SS?IKi6I5Ili& 7 fttti b:fe|gtt{i^lc: 
J;t)!BI&$tiS. ^bt^^tB^nfelMfefi-^ttCD S 
ElKST-y 'TXR^S^tt, AGC[llE&9T-'i:<SK:j;5i:T 

ffl^fflfB1i:ffli^2 2 dlrlSJ,fi$n?.o 
[0 0 3 5] S&tofcl, {t^ffltaiS«:^2 2d{c:^&«rt$n 20 

i>:tc^-^ffliatS«:^2 2 ctc2#gt:|&$ft$n 
«t>''fXfiB^As«J^^l 3T-Mff?ix. Bgrnm^-rXfig 

[00 3 6] f\-vy7^^^} 2 2 et(i^ fci:^«l7j< 

¥«sia^oiiififem^&«^ffliatt^j* 2 2 d *^ so 

b"rffi1jSbt»9>Sx /ty^r^^ U 2 2 e4sv^•^«V'>tC 

55^ttju Pi^{c4^-i^flaiaiiifa*S2 2 cip^Bts^sy-f 

fcx 7 T ^ ^ 'J 2 2 e Kitty— ^ SffiltM^ 2 2c 

*» e. Btssisy XfiR^&^^iiUi b-riami- s j; t bt 

[0 0 3 7] 2|s:%E!a©fi^^a©m-|l5E«?!IOM 
Ix 43J:Via2i:«a'?feSi>>e,«fR{::oVNT®iiWtt 40 

— bT-feS. iSI^«*st»f^g5 2 OCDP^'f "yf^SWlSsJ- 
VK: bt4SiKM5e*^'^1-Sii*;^5{±J«i^ttf^^5g» 

5o AEffl§jtgi2 ll^ioT^!S¥^^iCD^»JSS:SlJ 

— a#TOJfflIfflCPU I 8{c:J;?33d^K)5<, ife 

"H" ©HCCD 5fe|gi&bTiI^e^*^*^mt-. ^ 
^a^nfeiffllfelH^tts CDSUg&SCioTy'TXIlS? 
S^ti. AGC9{cJ;o■t^e^SK:^Db•?:itti^^^S. ^ 50 
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^>XI51K1 OT-{i^o-tfai"<;i/*s|a^^^T,^ 

A/D^giSl IT-T^-Y i^^Mi^t^iSl^tlfc^y- 
^ffl^^ U 1 2 a's^&ftlj^ns. S^-V'J'i' S^rabTVN 
S©T-. *3l5ttCCD 5T•{i^5I^,^i^$n5S:V^tt■rT•^ 
S. dOtSiJ^-^'fflpt^ U 1 2 at^&iM^ftlfeOJiBg 

SMOieSt: J:5 > X>'t^'— >f J&t)-^ WSSSy X 
fig^J-T- 5 . »H«<^gl5 2 0 K: J: o T^Ji: pltgfe^:- K 
{c^^$n&«,^-C-a»#AJX'f 'V5=-SW2^fe:t>t-S 
iSf^gpftiJffllffl C P U 1 8 tt. *4t)e)nfc$ijai 

a^£'fei:{C/*|^|gi&[5]^4^$1JWbTi^!) 2:&31jlt- 

"H" ©MI6^{*®^^^{ijlIE^^fc*T*CCD 

SOW ^— i'aiiJ7±K:i^«na. CCDSa:^ TG6 

(Dd^ii-^m.mM^mmm^ i -ettti bfciKi&e^ic: j: ») 

8f>''fX^*$n> AGC|ae&9-r''ii>St:*SbTii*S 

$6)fci'5>XlaIKl 0"?M-^©-^fni/'<;i/*sH 

ffi^^U 1 2 bt|&*fl$tlS. #e>t:Mi^bT;^'f '^5^ 
SW2AJ3f->$jxTV>Siix PHUfc bTiBlfeM^tfffi^ 

[0 0 3 8] {i^ffl^^ u 1 2h\iiiim^ntzmmm 

t^—^mji'eV 1 2a{C*&*^$nfcl©S«iE>'-f Xfig^ 

[0 0 3 9] c:®J;^{c:bTS[3p^4t©a|!^43{c{g-^^;< 

1 2bK:«f:fe«iiiii«a{g^<&l&$fi1-S^^#«:<5fcS 
^©iii^M^tt C P U 1 7l3ioTy-i'ffl;.{^U 
1 2 a.Cil&ilW-rs J;-5fc:$iJffll$ixSo 4^— i7ffl>>t*>J 1 
2afcH:, IltS«E>''fXfao^*2tjcW±<&|ifli-S^^^ 

*bT*5?)^ t^ib\z^mhxts\,^tzmmmy xm^^ 

Bbts ^t)©1S«ltli^m^?fe^-rsJ;-5fcbTfe 
J:v^b^ »5v>H:> Ji^ifi(ipt^>; i 2a©-r'^T©^ 
:^?£!ii^ft9©*SiWM^{cte^-r ^ <t o (c^JIBif -5 d i: 

[0 0 4 0] ^ii®^Jfifi?iJ©J:ot^^-©l3fit#- 

IS!T- ?. y- ^> mtmmm 22ct. m~(Dm^^mx 

ifea(i^fflf3it«J^2 2d4s^ 3^>h\ TKV::^* 
ifs PI-©SOTff^t J:oT©W$ns lo©;>t*U 2 
2±{cSi«$nT*3t)> 'J 2 2A»5,B#Fa^^i:t)-& 

':>xm^tii^fitzm^^he§mmy'^xm^ii^mm 

'fb-r5feto©>'-?'y7T;><^-'J 2 2 eS:^t--S<t5^MJE£ 
©«^c: 4. *i(j#{?!l4^fi£j2:-r 5 i: tts^ S T- S , 

[0 04 1] ifeC. *^RBOJitfe^SO^H©||Jf6«?atc: 
[0 0 4 2] E7«i3|s:^^©S=©^^j?fe^-miCI2l 
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S»«i^^^-efeSCCD, 6H:CCD 5&fEi&$-a-5fc 

CD 5©tB;t3y'f X|^S*©fe«)^DCDSill^S^ 9liCD 

S[plES8cDfcb;^m^S:iii|i-r?>fe»©AGC|l]S&. 10 10 

nUKT-feS. 1 1 ^Ti-X3 irm^^^ if if Ms^K 

* «; 1 2 a, ffl[«lf§^*<&«fl-rs^-<OgBtiS*S!-CfeS 
<t^ffl;^^ U 1 2 biP^feSo dtve.^-i'ffl^^U 1 
2 a. 43<ttJ«©^ffl;<tU 1 2boaS;EICov^TH:S 
2i:^ta-efe5. 2 3H:i}^-i'ffl^^'; 1 2aA»e,ai* 

H:. (i^ffl^^U 1 2bJ;t)^A^mb*:iiii^fe(B^*»e.2 20 
5fc:^-^?&8B®-rSjfe«)0'f 7i— XEIES. 

CPU, 1 8i±^*j3it;f«-f^a5®s<OTfflfc»©cp 

•r^f^^^ePx 2 0 H: A ^ ^ ^n-&if> 6, 3 > -;i/-r 30 
[0 0 4 3] ifct. ±IS«I^S©i!l#lc-3l,^TiiWt- 

■So 

[0 044] mmmtrnw^ 2 o ®x ^y^^ s w i ^^i- 

- ^{^Sl3$iJliffl C P U 1 8 t i t) ife 

fcx i'+'y^ 3^Mbfe**-eCCD 5«:|Ei6U Wfe 

8{CJ;oT>''f X(!??S$tl, AGC g^djL-sT'iJStfS 

3bs@^^tVx ^fefcA/D^^gll iT-T^-f i^^;Wi^ 

-V'iy^3&^bTV'>SO'^> ^JfettCCD 5T-ttM*)« 

^^^^^£v^{i•rT•&-s, zcDt^v—i^m^'t^} i 2a 
^ n © i±Bg«?iK©]^s c J: s y x^* ^ — > -r 

5&t)-^etS«l6>''f Xfift^-efeS. «i^#AS8feg|bTX'f 
<V5^SW1 ^::t>HbTV^2)i:^ $)t)A»b«)CPU 1 8 

fc:J:o-raa:^$n-CV>;fc^fflTAii^iibfc^, SU'i^^ 50 
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'V^S' 3^KbfcS ST-CCD S&IKtilb. H^m^^SS 
5i»lJit-. iS*!(^ai^F*ifeIii^fem^ttx CD Sll8&8t:J;o 
•C>''f XBSt**^. AGC9fcJ;oT4fiSSt=«SbTti*i 

^ns, ^'^vnns&i 0T-{i-^©-ifDi^'<;i/As@^$ 

iX^ $^tA/D^^Sl lT-7^ -fills' ;Wf^fc^^$ 

5^SWlife2^>tb■tv^si:, PfiUcbxy— tJ'ffl^t 
>J 1 2a±©lSgk:^&<l|<l$iifeBtSJlK>''rXfiK^®M 
J^t:Sfbv^Bg«^y'f Xfig^A^j^S^^nSc 
#k:J;oTX'f ^/5=-SW24S;t>$nSi:. pt*. 
SRSiJffllffl C P U 1 8 tt, ^»e>n:fciiJfflIfit^*ii:Cpt* 

miE»liIE&4S^JflbTiS??t) 2<£ii5®t-5^S, *5J:i;t 

v^' 3®Bfirai^S:*JfflI-rSo c:®i-5{cbTx « 
Wi^(D^^miiMiE^^StX' C C D 5 ®-Y p{ — i?ai>J T' 
itci^tSfiSo CCD5{i. TG60tB;b^jm^^ig 
l!Jiaii&7-eti*ibfciKtli{g^{cJ;t)iK»^ixS. -ebT 
Sltf?)^tH^f nfeli^fe^^tt C D S UK 8 1- XIS8^*gf 

AGcu^g-r-'i^stci/SbTJiin^n, $?>i::^^^. 

mmsi lT-7*^S^^;Kb$*l, M^ffl^^'J 1 2bK: 

[0 045] m^m^iy^^Mm^ Xfig^^i^^-r s 

Jl'ir:S>tzib\z{t. -y^J'^fflbfct^^-^® C CD®S 
Jfc^^i:. 2^-V>y^^lHrabfc«*T-®CCDOS3teRf 

«5feiiFb<■rs<t5t::t-5 3^:A5a*bv^. iii^Tv 

^ 5/ ^ ra b fet^® T- o c c D ©s^te^F^ iis V > a o 
6s*{Si:a#Mfe;fe ?) ®a&«iS£^ 'T Xfig^cHfriati&^ii^ 

fc^^^T-© C C D ^©S5tB$ra ^ it® B<]M < * S J; a tc: 

ia^bT*ss> mi^tB-rit&fciJ^-^'ffl;^^'; i 2at 

xmm^l&.±lz±\f. yiJ'=&|gfflbfeS«t:felt 

S C C D'v.©S3te^rai:m*lt±^ b < 

■rs. ^hX. «^ffl^^U 1 2 aJ;»)^55(^iH$nfcii| 

Xfi^^i^igj^gi 3izx^xmw^n. Btsj^y^XfiK 

^^aa^nT-f >^-7i-xiai^i strissbTgeii 

[0 0 4 6] JS:*j\ S^^y4'?:rabfc>Kjli-C®CCDO 

@^i^M^&, i^^^if'}'t:mm\^xii:itjiommmizcc 

DS:S3fc-ri.^rait)«<3a:aJ:-5fc:^^bTj3g, 
SSE^'-f XfiR^&^-^'ffl^^'; 1 2aJ;?)Sg*LfflU 

jpUff^ lWTK:T(ffeS»§l2 3T-S»bTA>f.i«S^ 

1 3*3i-rj;d{c-rs^5iy&s§*^^e>nso c®:©-^ 

'SW, x'l'^^xy^ ><£*^»tT5!iS-r5c:i:tc: J; [hI 
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[0 0 4 7] t.rz. *^BjoD^-CD|IM0iJOJ:-5t::^- 
2 2±t:«t«$n-C43»)x ;^^U 2 2*>^,B#H^& 

55:«j5)o®®-&c * *iijS0a filsis: -r s ;i i: ttw e -e 
[0 0 4 8] J^^±B5i^bfc^*^^B0lJC^3l^T^ a^^?^ 10 

*s C C D Tf ttJfe < -C M O S M>r ;>{ — -b t) Plfll® 

S5i^*5fie ji-rs c *) v> a * T- 4) 3&v>, 

[0 0 4 9] 

[0 0 5 1] *^>C^ jg^ffifcH:^ Sg-cfaiig*®*® 

la^Jsbi^W d d As-c g S i: V ^ -5 5 o 

[0Sic!>1S^«:lliqS] 

[01] *^Bj®a^B©^-^Sfi«a|o«5Ki£^-r« 
[1212] if.?m\cm\^^^=&^) 1 2 CDfilfiESS^f ^SCEI 30 

[0 4] ^mmw^m(Dm—mmm(Dm.^w,m(Dm 
m 5 ] yiF.§m(om^m.<Dm=.<DMm(omm^Tr^-r 

[06] 3ti:^^t:fflV^5><^:U 2 2 O«figS^-r«SC0 
[0 7] *^H^®Jt^^acD||H(D||S£0!|CD«J5K^7j^-r 40 

■r«s;0T-fes, 

[0 9] 0 7CD^^U 5 2£Dlifi£^g^-r^^0T-feS. 
[??-^Ogft^] 

1 ^^b>X 

2 JKt) 
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3 iy'VV^ 

5 tm^TT-feSCCD 

6 ^-r ^i<i'{s^^^|5IE& (TG) 

7 ^llfelS'?'|gi!;iHli& 

8 CDSHES 

9 AGCEieS 

10 i7 7>X|llg& 
1 1 A/D^g|g 
1 2 t U 

12a ^-CD83{jS#®-C- fe 5 4^-^ ffl p< ^ U 

1 2 b ^- cDtaii;^®!-c- hm^m ^ ^ u 
1 4 s^jiaaEi^ 
1 5 §B^m£^ 

16 'f ^^J'— 7 31— ;^[5]fs 
1 7 «^ffl(S$iJfflJffl CPU 

1 8 ;»t tiiS^UmW^(OUn<Dfzib(D CPU 

1 9 «#^^ei5 

2 0 ^#gB 

2 1 AEfflS^teS 
2 2 pt^ij 

2 2c ^-©IBtt^lST-feS^S^-^'ffllBfl^J® 

2 2 d m-<ow!^^mr^^ z>m^mws&w$, 

2 2e -'^'J'^T^^U 

2 3 BtmsEy-i'Xfig^a-SrN^g-rsfefecDsac^ 

4 1 ^#V>X 

42 mr) 

4 3 '>-\'>>^ 

4 4 ;>(:i!im^gi!<Z>fgij;il% 

4 5 «^^?T-fc5CCD 

4 6 5 y-irm^^^mm (katt g) 

4 7 Igf^Sll^lilgblll^ 

4 8 eDSiIiE& 
49 AGCHK 

5 0 i'7>7'[lli& 
5 1 A/D^«lig 

5 2 iafS#IS!t?SS^^:U 

5 3 j^»^iai-r-fesj«»g§ 
5 4 m^9mmm 

5 5 I3St^<*: 

5 6 'f — 7 31— XlliS 

5.7 M^jiaSSlJffllffl C P U 

5 8 * 43 <t tJf^f^aS® MffllO ©CD C P U 

5 9 sf^as^as 

6 0 mi¥m 

6 1 AEfflgJte^ 
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